In this report, a case of a black meniscus with underlying ochronosis is described. Further analysis by laboratory findings showed that the patient had underlying alkaptonuria, which was previously undiagnosed. The patient's symptoms showed improvement after arthroscopic treatment.
creted in the urine, then turns dark when exposed to air due to oxidation. 4) HGA has high affinity to connective tissues where it forms polymers with collagen of brown-black color. It can affect hyaline cartilages, intervertebral discs, skin and sclera. This accumulation of HGA polymers makes collagen more brittle and more vulnerable to mechanical stress. The decrease of cartilage quality causes arthropathy in large joints and the spine. Brownish black pigmentation of tissue and degenerative arthritis, accompanied with dark discoloration in urine, are called 'ochronosis'.
The diagnosis of ochronosis is usually made in a middle-aged patient (40s and older) with a triad of degenerative joint disease, ochronotic pigmentation of the sclera and skin and the characteristic urine changes. 3, 5, 6) The skeletal system is predominantly involved, although other systems, including cardiovascular and urinary systems, may also be affected. The natural history of ochronotic arthropathy is known to be of relentless progression, sometimes rapid, that eventually leads to destruction of the joint. This disease may progress from simple AKU to alkaptonuric ochronosis and finally to ochronotic arthropathy. 6, 7) In this report, degenerative and complex tear of black meniscus is presented with knee arthroscopic findings.
CASE REPORT
A 78-year-old male patient with Korean nationality had suffered constant knee pain for 5 years. The patient complained pain on medial and lateral aspect of knee joint which worsened during Radiographs of knee joint demonstrated joint space narrowing and subchondral sclerosis (Fig. 1A) . Magnetic resonance imaging confirmed a complex tear of the medial and lateral meniscus (Fig.   1B ). Laboratory tests including the erythrocyte sedimentation rate were within normal range. Arthroscopic treatment was decided.
Arthroscopic exam revealed brown pigmentation and hypertrophy of the synovium in all compartments (Fig. 2) . Multiple cartilaginous and fibroid loose bodies were found. Degenerative and complex tear was found on the medial and lateral meniscus, as well as Outerbridge performed. There was black discoloration within the substance of the medial (Fig. 3A) and lateral meniscus tear (Fig. 3B ). Ligaments were intact without structural or pigmentation abnormalities. Histopathological examination of the pathologic specimen taken from the meniscus showed degenerative fibrocartilage with nonspecific brownish shards (Fig. 4) .
After surgery, additional examinations for possible ochronosis were performed. The patient's urine sample produced rapid, deep brown discoloration when tested with silver nitrate and ammonium
hydroxide. An elevated level of HGA (patient's level of 2.13 mmol HGA/mmol of creatinine; reference ＜2.00 mmol HGA/mmol of creatinine) was detected using mass spectrometry and gas chromatography which confirmed the diagnosis of AKU. Subjective symptom improvement was achieved in the early period after surgery.
Four years have passed from the initial arthroscopic treatment and there is no recurrence of effusion and no loss of joint motion in recent follow-up.
DISCUSSION
The most important finding of this study is that there was symptomatic improvement of ochronotic knee joint by arthroscopic means. In the presented case, there is no recurrence of knee joint effusion and loss of motion after 4 years of initial arthroscopic treatment. It is known from previous study that arthroscopic treatment such as removal of loose bodies, debridement of frayed tissues, and removing the debris all contribute to the improvement of symptoms in these patients.
8)
The diagnosis of ochronosis is usually made in middle-aged patients. Figure 4 . The histopathology of the meniscus revealed degenerative fibrocartilage with nonspecific brownish shards (arrows) (H&E; A: ×200, B:×400).
